Cloning and characterization of Lonicera japonica p-coumaroyl ester 3-hydroxylase which is involved in the biosynthesis of chlorogenic acid.
Lonicera japonica is used in Chinese medicine as a source of antioxidants, primarily flavonoids, and a phenolic acid chlorogenic acid (CGA). Here we report the isolation and characterization of the full-length cDNA of LjC3H, a gene encoding p-coumaroyl ester 3-hydroxylase, an enzyme involved in CGA synthesis. Phylogenetic analysis indicated that is protein belongs to the CYP98A subfamily, and homology modeling revealed that its structure resembles that of other cytochrome P450 family proteins. Southern blot analysis indicated that more than one copy of sequences homologous to LjC3H is present in the L. japonica genome. Heterologous expression of LjC3H cDNA in Escherichia coli allowed an in vitro assay of LjC3H to be performed. This experiment revealed that the enzyme favors p-coumaroylshikimate over p-coumaroylquinate as substrate. LjC3H transcript abundance was increased both by treatment of the leaves with methyl jasmonate and by exposure to UV-B radiation. The CGA levels in the leaves of L. japonica were positively correlated with LjC3H transcript abundance.